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ABSTRACT

The banana pseudostem consists of leaf sheaths, which are arranged in overlapping layers. It was
observed that the number of pseudostem sheaths varies within the same variety of banana species. Minimum of 13
layers of sheath are normally found in the pseudostem of all varieties.The most obvious occupation requiring protection
from heat and flame is firefighting. However, the 1992 Survival Conference held at Leeds University4 noted that there is
a growing need for protective apparel for other occupations, such as police and securityguards. Exposure to heat and
flames is one of the major potential hazards that offshore oil and gas rig workers face. Protection from elements other
than fire is also required and fabrics have been developed which combine fire-resistant characteristics with water and
oil repellency. Industrial textiles are now more often viewed as a subgroup of a wider category of technical textiles,
referring specifically to those textile products used in the course of manufacturing operations (such as filters, machine
clothing, conveyor belts, abrasive substrates etc.) or which are incorporated into other industrial products (such as
electrical components and cables, flexible seals and diaphragms, or acoustic and thermal insulation for domestic and
industrial appliances).
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Introduction
Mankind has been strongly dependent on plant fibers for all kind
of purposes. The usage of natural fibers has been reported from earlier days and they have served a wide
range of uses. The recent arrival of synthetic products is being looked over the natural once as they are
readily available and its low cost. But the biggest problem with these synthetic fibers is that they harm the
nature by causing serious pollution as they are non-degradable.
Fire is a very significant cause of suffering and injury as well as of property damage. To reduce fire
related death which is severe amongst others types of death, the use of flame retardants materials is the
need of the hour in Indian scenario. The flame resistance of a textile fiber is affected by the chemical nature
of the fiber; ease of combustion; fabric weight and construction; efficiency of the flame retardant;
environment; and laundering conditions. The use of natural fibers would be of great importance because of
its strength and composition. The commercially available flame retardant Ecoflame CT6 was used to finish
the fabric and its flame resistance was evaluated.
When providing such kind of multifunctional finishes to the fabric, the need for longer shelf life is
important. Keeping this in mind the finished fabrics were also given an antimicrobial finish using
commercially available antimicrobial agents. By doing so the finished fabrics would have a longer shelf life
and reduces the damage of the fabricated material.
OBJECTIVES
 To study the flame retardant property of banana fibers and develop a flame retardant fabrics using
chemical retardants
 To explore the natural antimicrobial activity of banana fabrics and to develop a antimicrobial finish
using commercial antimicrobial agents
 To explore the uses of multifunctional finished fabrics in industrial textiles
METHODS
Standardization of finishing conditions using padding mangle
Recipe
Fabric
:
Banana
Chemical used
:
Flame retardant (Ecoflame CT6) and
Antimicrobial agent (AB 1000)
Curing temperature
:
130-160o C
pH
:
6-8
Time
:
30 minutes
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The padding mangle was run at 20-kgf/cm2 pressure (20 rpm speed). The padded fabric was airdried and then cured for 3 min at 140 ˚C. The finished fabrics were tested for their antibacterial activity and
the best finishing condition was standardized.
FLAME RETARDANCY TESTING (AUTO FLAME CHAMBER)
The flame retardant finished fabrics were tested for the efficiency of finish using auto flame
chamber inclined at 45°. The samples were taken in 5 X 15 cm. A dried specimen was inserted in a frame
and inserted in the auto flame chamber at an angle of 45°. A standardized flame was then applied to the
surface of the sample near the lower end for 5 seconds. Finally the time required for the flame to proceed up
the fabric for a distance of 127 mm was recorded. The flammability of the fabrics was measured as the
length of char in mm.
Antifungal Activity Assessment by AATCC 30 - 2003 Test Method
Sample

Zone of inhibition (mm)
A.niger

Flame retardant
(Ecoflame CT6) banana
fabric

80

INTERPRETATION OF RESULTS
As natural fibers have good absorption ability and because of the strength of this material, it was
subjected to explore its ability to be used as flame retardant fabric. Therefore commercially available flame
retardant chemical Ecoflame CT6 was used to finish the fabric.
The chemical was finished using pad-dry cure method at a curing temperature of 130-160° C at a
curing time of 30 minutes. The finished fabric was used to study the flame retardency property which
showed that the fabric (5×15 cm) charred after seven seconds of ignition. This showed that the fabric has an
efficient flame retarding property and was classified under class I type of fabric according to ASTMD_1230/94 method. Thus the fabricated material was found to be flame retardant and this was used in the
sound absorption composite.
The natural fibers has been explored for its potential as technical textile which could be used in
various machines and commercial buildings as it can serve as both sound proofing material and as well as
flame retardant material which could reduce the accidents caused due to short circuits and other damages.
Various machines such as washing machines can use this as insulating material which could reduce the
noise caused due to motor and reduce the damage due to short circuiting.
Therefore, the present study aimed in developing multifunctional finishes using banana fiber
reinforced with synthetic polymers. The material developed will thus be flame retardant and sound
absorbing material. These multifunctional finished fabrics would be a demand in many industrial products
such as lining materials in coolants, washing machines and high end equipment. These kind of
multifunctioned fabrics can be much use in entertainment hall like theaters and other interior designing
work in buildings as the material will be an acoustic, flame retardant thereby minimizing the effect of fire
accidents and the antimicrobial property of the fabrics provide them a long life and replacement of these
fabrics often can be reduced.
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From success to failure is one step; from failure to success is a long road.
~ Yiddish Proverb
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